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In many primary school classrooms, teaching and learning in Technology 
(also known as Design Technology) is driven by the constructivist philosophy.  The 
focus is on hands-on engagement and in the process students’ dabble with tasks that 
not only draws upon their higher order thinking skills but also has the potential to 
develop it further. Problem solving, design and cross-curricula connections with 
mathematics and science are at the core of many technology activities (Dugger & 
Gilberti, 2000).  The activities are also designed to promote teamwork and 
collaborative learning opportunities. Students are presented with a design challenge or 
a problem and through their engagement with the iterative steps of the technology 
process; students present a solution which brings their technological knowledge and 
understanding to the fore. It also demonstrates their problem solving, creativity and 
technological literacy skills.  
 
For more than two decades, there has been a strong emphasis on the 
incorporation of technological literacy into Technology education (Dakers, 2011). 
However, formulating a universal definition for technological literacy has been a 
challenge because it is dependent upon the procedural and conceptual knowledge that 
is used in the subject (Dakers, 2011). The rationale of the subject varies between 
countries. According to the Australian Curriculum, Assessment and Reporting 
Authority (2014) “literacy involves students in listening to, reading, viewing, 
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speaking, writing and creating oral, print, visual and digital texts, and using and 
modifying language for different purposes in a range of contexts” (p. 24). For students 
to develop their technological literacy skills, classroom activities and assessments 
need to be designed that can enable them to “learn the importance of listening, talking 
and discussing in technologies processes, especially in articulating, questioning and 
evaluating ideas” (Australian Curriculum, Assessment and Reporting Authority, 2014, 
p. 24).   
 
This paper reports on the approaches that were adopted to create activities and 
assess a technology unit for Year 4 students in a Primary School in Queensland. It 
outlines some of the strategies that were used to teach the content that promoted 
students’ technological literacy. The unit was designed, developed, and implemented 
in collaboration with the class teacher. A co-teaching approach was adopted in 
delivering the unit.          
 
Identifying the learning outcomes 
The learning objectives were identified using the Technology Essential 
Learnings by Year 5 document (Queensland Studies Authority, 2007). According to 
the guidelines in this document, students use the “essential processes of Ways of 
working to develop and demonstrate their Knowledge and understanding” (para. 2). 
Student expectations listed in the Ways of working statements align with the steps of 
the technology process that entails - investigating, designing, producing, evaluating 
and reflecting. These expectations were critical in the design of the learning activities 
in this unit. In the design of the activities, students had to apply literacy skills 
(listening, reading, viewing, speaking, writing) to understand technology-rich content 
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(e.g. drawings, programming instructions) in order to create new texts. This was also 
mirrored in their assessment tasks.  
 
Identifying the teaching tools 	  
LEGO NXT kits (9797) were used in the activities. Using this toolset, students 
can design, build and program robots to solve problems and design challenges. These 
are known to intrinsically motivate many students because they see them as toys and 
therefore associate them with play (Mauch, 2001). According to Anderson (2004), in 
such activities students show more interest and excitement which can lead to higher 
engagement and can facilitate deep learning. As a consequence, students can explain 
their knowledge and understanding of the tasks at hand in greater depth through oral, 
print, visual, and digital texts.  From a technology process point of view, educational 
robots can also provide students with multiple opportunities and options to present 
their solutions to real world and context specific problems. In such environments 
students take greater control of their learning. The ability of robots to give constant 
feedback through their performance facilitates testing and re-testing ideas which is 
very useful in designing solutions. Learner-learner and learner-teacher interactions are 
also enhanced. Activities designed in this way facilitate a philosophically orientated 
framework (Dakers, 2011). It encourages open-ended enquiry and student-initiated 
dialogue which supports the rationale of technology education.        	  
	  
Technology activities  
There were seven activities in the unit. Each activity lasted for 90 minutes. 
The first activity was on building a robot. For all students, this was the first time they 
had an opportunity to use this toolset. A set of building instructions with steps was 
provided with minimal text. An example of a step is shown in Figure 1. This enabled 
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students to develop their technological literacy with this toolset by interpreting 
instructions which included diagrams.  
Insert Figure 1 here 
As the figure above shows, students had to locate the identified parts from the 
robotics kit and attach it to the processor. In the next step, students learnt to program 
their robots. A similar strategy was adopted – students were led step by step to 
through text and diagrams to program their robots (Figure 2).  Insert	  Figure	  2	  here	  	  
 “Technology vocabulary is often technical and includes specific terms for 
concepts, processes and production” (Australian Curriculum, Assessment and 
Reporting Authority, 2014, p. 24). As explained by Meyer and Land (2003), 
understanding these concepts is critical in terms of students’ progression to the next 
step. Prior to each lesson, students were given a vocabulary list which focused on the 
key concepts that were covered in the activity. For instance, when students 
programmed the robots for the first time, they were given the following key words: tool	  bar,	  controller,	  configuration	  panel,	  icon,	  port,	  and	  duration.	  The	  terms	  were	  explained	  and	  students were asked to make sentences using these words.  They were 
also encouraged to use them appropriately during class and group discussions. This 
developed their understanding which enabled them to use the language in relation to 
technological concepts with confidence (Meyer and Land, 2003).  
The design of the remaining activities closely followed the steps of the 
technology process. Once the design challenge was presented, the activities enabled 
the students to investigate, design, produce, evaluate, and reflect on their ideas before 
presenting the final solutions. Each of the steps drew upon a different literacy skill. 
For example, students were shown a You Tube video of Google’s driverless cars. This 
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video was presented in order to enable them to understand how robots functioned. 
Students listening and viewing skills coupled their technological knowledge was 
important in this case. Once they viewed the video, students were asked to complete a 
worksheet with questions  (e.g. Is	  the	  Google	  car	  a	  robot?	  Explain	  your	  answer,	  If	  you	   had	   to	   design	   a	   driverless	   car,	   what	   are	   some	   of	   the	   features	   you	   would	  include?). Here students reading and writing skills in addition to their technological 
knowledge was important.  Table 1 presents a general overview of a lesson.      	  
 
Table 1: The basic design of the activities 
Technology 
step(s) 
Duration 
(minutes) 
(approx)  
Actions Literacy 
skills 
Investigate 15  Teacher shows a multimedia 
presentation (e.g. You Tube video) on a 
real world context or issue which is 
likely to align with their interests (e.g. 
Chilean Mine Rescue) and presents the 
design challenge. A worksheet is also 
given on the topic to consolidate their 
thinking.  
Viewing 
Listening 
Reading 
Writing 
Design/Produce 
and Evaluate 
25  Students brainstorm ideas to design a 
plan to tackle the challenge. 
Engagement with the technology 
process occurs iteratively – under the 
direction of the group members. The 
Speaking 
Listening 
Creating 
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teacher provides scaffolding to either 
the whole group or one to one.  
Reflect 10  All groups talk about their progress and 
show what their robots can do. Other 
groups propose ideas to each other  to 
troubleshoot any problems that they 
may be facing.  
Speaking 
Design/Produce 
and Evaluate 
15 The groups embed their new 
knowledge acquired from other groups 
in their robot designs. The robots are 
re-tested and re-evaluated. 
Speaking 
Listening 
Creating 
 
Evaluate/Reflect 15 Each group presents their final solution 
to the design challenge to the whole 
class. There is further feedback from 
other groups and the teacher.   
Speaking 
Listening 
Creating 
 
Reflect 10 All students individually reflect in their 
journals which was designed on De 
Bono’s six hats. Students are given a 
homework sheet as follow-up to the 
task completed in class.  
Writing 
  
The type of activities varied and their complexity increased over time. By 
increasing the diversity of the challenge, there is a greater chance of engagement 
because it draws upon the different strengths and interests of the group members 
(Rusk, Resnick, Berg, & Pezalla-Granlund, 2008).  Relating the activities to real 
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world contexts generated a lot more interest amongst the students. Students who 
engaged in projects connected to their interests were more likely to persist through the 
activities (Rusk, Resnick, Berg, & Pezalla-Granlund, 2008). 
 
In the latter half of the unit students worked on their project. The design 
challenge was to rescue a miner who had fallen down a shaft by using a robot. This 
challenge was developed as a result of students’ interests in a mine rescue in Chile. A 
news video was shown where all 33 miners were rescued after this mining accident. A 
PVC downpipe (15 cm diameter) was taped to the side of a desk and students had to 
develop a procedure for rescuing the LEGO man who had fallen down this shaft. This 
was their design brief which was explained verbally. According to Dakers (2011) in 
such activities technology literacy is meaningful because it explores “the social 
shaping which occurs as a result of the interface between human beings and their 
active involvement with technologies” (p. 191). Rescuing a miner transports them into 
a context where they are creating technological solutions to a real world problem that 
is “meaningful, purposeful and essential” (p .191).   
 
Running in tandem with this project was a follow-up activity where the 
students’ assumed the roles of a cameraman, engineer and reporter to video and report 
on “their rescue operations”. This mirrored the news video that they had seen which 
showed the mine rescue in Chile.  The project drew upon many literacy skills – 
viewing, listening, reading, writing, speaking as they “communicated ideas” to their 
peers on how the rescue should occur (Australian Curriculum, Assessment and 
Reporting Authority, 2014).        	  
Parent Showcase 
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The culminating activity in the unit was a parent showcase. It was well 
attended. According to the parents, there was lot of talk about these robots when the 
children went home after school. This had also captured the parents’ imagination 
because they had not seen these robots before. In first part of the showcase, the 
students explained and demonstrated to their parents the rescue of their LEGO miner.  
In the second part, they engaged in a “micro-teaching” session where they taught their 
parents how to program a robot. The parents used this knowledge to program their 
robots and participate in a robot race. This showcase enabled the students to use their 
technological language flexibly because the audience was different to what they 
usually encountered.  
Assessment 
Students were assessed on their projects. This assessment was centred on the 
product and the process. The product assessment was based on how well the groups 
had responded to the design challenge. The process assessment comprised a written 
and an oral component. The written part was a reflective journal which was designed 
on Edward De Bono’s Thinking Six Hats (De Bono, 1999) (Figure 2). De Bono’s 
thinking ideas have been used effectively in range of fields as a reflection strategy.   
 
Insert Figure 3 here 
 
There was one focus question for each hat – this facilitated students’ thinking 
and enabled them to question and evaluate their own ideas. According to the 
Australian Curriculum, Assessment and Reporting Authority (2014) these are 
important attributes for developing students’ technological literacy. Oral assessment 
involved questioning students about their projects. These were based on the six hats 
	   9	  
questions. This approach probed deeper to ascertain students understanding. This oral 
component was a distinct advantage for students who had difficulties in expressing 
their ideas through written text.    
Conclusion  
Human beings have relied on technologies since they first emerged on the planet. 
These technologies have always been important because they provide solutions to 
human needs and wants. Over time these technologies have not only become more 
complex but also more diverse. Technological literacy amongst the citizens of the 
world is very important. For us to make informed decisions about technologies, 
technologically literacy is important. Intertwined with this literacy are issues relating 
to “ethics, sustainability, environmental impact, social impact and moral impact” 
(Dakers, 2011, p. 182). For students to develop these qualities, the technology 
curriculum in primary schools can play a significant role. This paper has shown one 
of the ways in which this could be done is by designing activities and assessment 
tasks which draw upon a range of literacy skills that lead to the understanding of 
technology-rich content. In addition, the activities should be context-based and linked 
to the real world.  
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